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METHOD AND SYSTEM FOR SORTING CHECKS ACCORDING 
TO A PRIORITY ORDER ASSOCIATED WITH THE ACCOUNT NUMBER 

Fl Idofth Invention 

[0001] This invention relates generally to document processing systems, and 
more particularly, to a system and method for sorting checks according to a priority 
order number associated with an account number identified by each check. 

Background of the Invention 

[0002] Several methods are currently available for a purchaser of goods 
and/or sen/ices to pay the provider of the goods and/or services, including, for 
example, cash or check. A check, as is well known, is a written order to a bank to 
pay the stated amount of money from a specified account to the payee named on the 
check. Checks are generally more secure than cash, and as such are used 
extensively for payment In situations where large amounts of money are being paid 
or the payment is being sent through the mail. As such, banks must process tens of . 
thousands of checks every month. 

[0003] The processing and clearing of a check can be generally described as 
follows. Suppose, for example, a buyer pays a seller for goods with a check drawn ' 
on an account the buyer maintains with the buyer's bank. The buyer drafts the 
check with the seller as the named payee. The seller presents the check to the 
seller's bank (which may or may not be the same bank as the buyer's bank). The 
seller's bank, referred to as the "drawer" or "presenting" bank, sends the check to the 
buyer's bank. When the buyer's bank, also referred to as the "payor" bank receives 
the check, it determines whether enough funds are available in the buyer's account 
upon which the check is drawn to cover payment of the check, and either accepts or 
rejects payment of the check. Alternatively, the seller's bank can send the check to 
a check clearing house, which then communicates with the buyer's bank (typically 
electronically) to obtain acceptance or rejection of payment for the check. Once the 
payor bank accepts payment of the check, payment for the amount of the check is 
made to the presenting bank through a settlement process. 

[0004] Banks are generally required to provide their account holders with 
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monthly statements detailing the recent account activity. Some account statements 
include cancelled checks, i.e., checks that have been presented for payment and for 
which payment has been made. Thus, all checks presented during a specified time 
period are retained, either by the bank or the check clearing house. At the end of the 
time period, the checks are sorted, typically using high-speed sorter equipment, 
based on the information contained in a line of characters at the bottom of each 
check. These characters, known as a Magnetic Ink Character Recognition (MICR) 
code, indicate the bank at which the account is maintained via a routing number, the 
account number and the check number for each check. If the sorting is being 
performed by a check clearing house for a plurality of banks, this results in the 
checks being sorted by institution, i;e., bank. Optionally, the checks could be further 
sorted by account and check number for each account. As the checks are separated 
by account number for each bank, separators are typically inserted into the stack of 
checks to separate the checks for different accounts. The sorted checks are then 
sent to the respective banks for preparation and mailing of the account statements. 
Similarly, if a check clearing house only, sorts the checks by institution or is not 
utilized, then the bank must sort the checks by account number (and possibly by 
check number for each account) utilizing high speed sorting equipment to read the 
MICR code on each check. As the checks are separated by account number, 
separators are typically inserted into the stack of checks to separate the checks for 
different accounts. The sorted checks are then prepared for mailing with account 
statements. 

[0005] Regardless of where or by whom the sorting is performed, once the 
checks have been sorted by account number, the bank will prepare the account 
statements. The account statements for these checks are prepared in account 
order, and the sorted checks are matched with the appropriate account statement for 
mailing to the account holders. Thus, the mailing for the account statements is 
produced and ordered based on account number. 

[0006] There are problems, however, with the processing of the account 
statements as described above. As noted, the only way the checks can be sorted 
automatically based on the information printed in the MICR code is by institution and 
account number. Many banks, however, may have the need or desire to sort the 
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checks based on a different criteria. Using the conventional technology, however, 
this is not possible without adding additional steps and costs to the processing of the 
checks. For example, postal authorities, such as the U.S. Postal Service (USPS), 
provide postage discounts for mail that is presorted based on delivery destination. In 
the United States, for example, the discounts increase with the granularity to which 
the mail is sorted along delivery routes. A first level discount is provided if mail is 
presorted to the first three digits of the destination zip code, a second level discount, 
greater than the first, is provided if mail is presorted to the first five digits of the 
destination zip code, and a third level discount,, greater than the first two levels, is 
provided if mail is presorted to a particular mail carrier's delivery route. The amount 
of postage a financial institution must pay to send the account statements each 
month can be a considerable expense, especially for large banks that have tens of 
thousands of customers. Thus, any decrease in the amount of postage required to 
send the account statements each month could provide a significant savings. As 
noted above, however, the mailing for the account statements is produced and 
ordered based on account numbers. To take advantage of the postage discounts, 
many banks must utilize either a presort sen/ice or obtain additional equipment to 
reorder the mailing, after it has been sorted by account number, based on delivery 
destination. This reordering step increases the cost (thereby reducing or even 
negating the postage discount), adds unnecessary delay to the mailing, and adds 
another process into the mail preparation that can damage the mail pieces, or even 
worse, result in mail pieces being lost. 

[0007] Therefore, there exists a need for improved sorting systems capable of 
ordering cancelled checks for a plurality of accounts in a desired order other than by 
the account number. For example, there is a need for a system capable of sorting 
checks in a manner that allows banks to take advantage of postal discounts without 
adding additional costs or processing in the preparation of the mail pieces that 
include the account statements and cancelled checks. 

Summary of the Invention 

[0008] The present invention provides an improved check sorting system 
capable of ordering cancelled checks for a plurality of accounts in a predetermined 
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manner other than by account number. By utilizing the sorting system of the present 
invention, for example, banks can take advantage of postal discounts available for 
presorted mail without adding additional costs or processing in the preparation of the 
mail pieces that include the account statements and cancelled checks. 

[0009] In accordance with the present invention, checks are ordered 
according to a priority value associated with the account number, and optionally 
check number, identified by each check. A database is utilized to store information 
indexed by Institution and/or account number and optionally check number. The 
information includes a priority value, such as, for example, postal codes, or other 
priority value data. The check sorting system scans each check and reads the MICR 
code from each check. The institution and/or account number, and possibly check 
number, from each check are used as pointers to obtain the priority value for that 
check. The check is then sorted based on the priority value obtained from the 
database. By using the priority value instead of the account number to sort the 
checks, the checks can be sorted in any desired order, thereby allowing the banks, 
for example, to take advantage of postal discounts without having to perform 
additional processing. 

[0010] Therefore, it is now apparent that the present invention substantially 
overcomes the disadvantages associated with the prior art. Additional advantages of 
the invention will be set forth in the description that follows, and in part will be 
obvious from the description, or may be learned by practice of the invention. The 
objects and advantages of the invention may be realized and obtained by means of 
the instrumentalities and combinations particulariy pointed out In the appended 
claims. 

Brief Description of the Drawings 

[0011] The accompanying drawings, which are incorporated in and constitute 
a part of the specification, illustrate presently preferred embodiments of the 
invention, and together with the general description given above and the detailed 
description of the preferred embodiments given below, serve to explain the principles 
of the invention. As shown throughout the drawings, like reference numerals 
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designate like or corresponding parts. 

[0012] Fig. 1 is a block diagram of a system for sorting checks according to 
the present invention; and 

[0013] Fig. 2 illustrates in flow chart form the sorting of checks according to 
the present invention. 

DetaHed Description of the Preferred Embodiments 

[0014] Referring to Fig. 1, a block diagram of a system 10 for sorting checks 
according to the present invention is generally shown. System 10 can be located at 
a financial Institution, check clearing house, or other third party that processes 
checks for financial institutions. The system 10 Includes an input feeder module 12 
into which a plurality of checks 40, each having an MICR code 42 that indicates a 
routing number associated with the bank at which the account is maintained, the 
account number and the check number. Feeder module 12 operates to singulate the 
plurality of checks 40 such that they are fed seriatim along a transport path,, 
designated by arrow 14, to a scanner module 16. The scanner module 16, which 
can be, for example, an MICR scanner or an optical character recognition (OCR) 
scanner, scans each check 40 and reads the MICR code 42 from each check 40. 
Additional information may also be scanned, such as, for example, the amount of the 
check, payee, etc. The data obtained from each check 40 is provided to a controller 
18. Controller 18 includes a processing system, such as, for example, a general or 
-special purpose computer or the like, and provides the main control for the 
functioning of system 10. 

[0015] System 10 further includes a database 20 coupled to the controller 18. 
Database 20 is utilized to store sort priority order number records associated with 
each account, as further described below, that are utilized by controller 18 in 
conjunction with one or more sorting algorithms to determine the sort order for the 
checks 40 being processed by the system 10. After being read by the scanner 16, 
the checks 40 are passed, via transport path 14, to a sorter 30. Sorter 30 includes a 
plurality of different bins 32 used for sorting the checks 40. The sorter 30 will place 
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each check 40 into a selected one of the plurality of bins 32 based on the sort priority 
order number specified by the controller 18. It should be noted that the controller 18, 
while shown as being separate from the sorter 30, may be integral with the sorter 30. 

[0016] The sorting of the checks 40 into the desired order may take multiple 
passes through the system 10. As such, once all of the checks 40 have been 
passed through the system 10 and placed into a selected one of the bins 32, the 
checks 40 in one or more of the bins 32 may be combined into a new stack and fed 
back into the feeder 12 via transport path 34. Such combining and feeding can be 
performed either manually or automatically. The number of passes necessary to sort 
the checks 40 is, of course, dependent upon, among other things, the number of bins 
32, the number of checks 40, the number of accounts, and the degree of granularity 
to which the checks 40 are sorted. Once the sorting has been completed, i.e., the 
checks 40 have been passed through the system 10 a number of times necessary 
such that they are in the desired order, the sorted checks 40 are output from the 
system 1 0 at the output 36. 

[0017] The priority order number contained within the sort priority order 
records in database 20 can be based on any one or more desired criteria. Each 
account number, and optionally specific check numbers, for each financial institution 
has at least one associated priority order number. Utilizing the institution number 
and/or account number, and optionally the check number, read from each check as a 
pointer, a desired priority order number for sorting each check can be found within 
the database 20. Thus, the checks 40 can be sorted based on any desired criteria. 
For example, the priority order number for the sort can be based on the customer's 
zip code, i.e., the zip code where the account statement will be mailed. The priority 
order could be based on the first three digits of the zip code, the full five digits of the 
zip code, or the "zip + 4" number, depending upon the granularity of the sort desired. 
In general, the priority order number does not need to be larger than the number of 
accounts, but may be. i 

[0018] As another example, the priority order number could be based on how 
the checks 40 are to be physically processed. For example, some customers want 
to receive the actual cancelled checks 40, while others may prefer to receive only 
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images of the cancelled cliecks 40, while others may prefer to receive just the data 
from the checks 40, i.e., check number, payee, amount and date. Customers that do 
not usually receive the actual cancelled checks may wish to receive a particular 
check for evidence of payment or for their own personal records. Thus, the system 
10 can separate and sort the checks 40 based on what the customer desires to 
receive with the account statement. For example, the customer may only desire to 
receive checks for certain amounts or to specific payees or types of payees. Thus, 
the sort, priority order number could be based on the amount of the check, i.e., the 
monetary amount indicated in the courtesy field or the legal amount field, or the 
payee or type of payee, i.e., business payee, individual payee, etc. As another 
example with respect to physical processing, the priority order number could be 
based upon the need to treat particular accounts or even checks separately, such 
as, for example, in the case of investigations being performed by the bank or 
governmental agency. The priority order number could also be based on the type of 
account. For example, commercial accounts may have. specific deadlines that need 
to be met for accounting purposes, and therefore must be separated from personal 
accounts. 

[0019] The database 20 thus contains one or more of the possible sorting 
criteria that will be available for sorting the checks. As noted above, every account 
has at least one associated priority order number. If multiple priority order numbers 
are provided, then each of the multiple priority order numbers can have a rank such 
that the system can determine when one of the priority order numbers will take 
precedence over another. For example, if checks are being sorted based on 
destination address of the account statement, but some accounts have a check 
processing instruction that the actual cancelled checks will not be returned, then the 
priority order number for the check processing instruction will take precedence and 
the checks will be placed in a separate discard bin instead of the bin specified by the 
destination address. 

[0020] Operation of the system 10 according to the present invention will now 
be described with respect to the flow chart of Fig. 2. Suppose, for example, a bank 
desires to sort and separate all the paid checks it received in the past month. The 
bank desires that the sort order be based on delivery destination, i.e., zip code, of 
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the account statements for each account that will accompany the soiled checks, 
thereby presorting the mailing. In addition, the bank desires to separate checks that 
do not need to be returned to the customer, or are subject to an account that is 
under investigation. In step 50, the sorting criteria desired is selected and entered 
into the system 10. Such entry could be, for example, via an input device (not 
shown) coupled to the controller 18. As noted above, since there are multiple sort 
criteria selected, each of the criteria will be ranked with respect to the other to 
detenmine which criteria takes precedence over the others. Additionally in step 50, 
the sorting system 10 will be initialized based on the selected sorting criteria, the 
number of bins 32 available, and the sorting algorithm that will be used to process 
the sort. Such initialization includes, for example, allocating the bins 32 to receive 
the checks as they are sorted. For example, in the above scenario, at least one bin 
32 can be allocated to receive checks that will be discarded, i.e., not retumed to the 
account holder, while another bin 32 can be allocated to receive checks drawn on an 
account under investigation. 

[0021] In step 52, separators are added to the unsorted batch of checks. The 
separators could be, for example, pieces of colored paper, having a size similar to 
that of the checks, that include an MICR code to identify each account held at the 
bank. The separators could include within the MICR code an identification as a 
separator such that it will always be placed as the first item in a stack for each 
account. For example, the separators could be provided with a check number of > 
zero, such that if the checks are sorted by check number, the separators will be the 
first item in a stack for each account. 

[0022] In step 54, the checks are placed in the feeder 1 2 of the system 1 0. In 
step 56, a check or separator, hereinafter referred to collectively as check, is 
removed from the stack of checks in the feeder 12, and transported to the scanner 
16. The scanner 16 reads data on the check, including the MICR code, and provides 
the information read from the check to the controller 18. In step 58, the controller, ' 
using the information provided by the scanner 1 6, queries the database 20 to obtain 
the priority order number for the check. Thus, based on the data from the check 40, 
e.g., account number and possibly the check number, the priority order number for 
the check, as selected in step 50, is obtained. The controller 18 provides the priority 
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order number for the check to the sorter 30, or alternatively provides control signals 
to the sorter 30, such that In step 60 the check is placed in the appropriate bin 32 
based on the priority order number according to the sorting algorithm being used. 
For example, one type of sort algorithm that can be used by the system 10 is a radix 
sort, which can be used to sort items that are identified by keys, i.e., the priority order 
number. Thus, the priority order number is a character string or number, and radix 
sorts these in a particular lexicographic-like order. For example, if the priority order 
number is a five-digit zip code, the checks will be sorted based on the zip code (and 
thus be placed in postal presort order). If the priority order number further includes 
the account number, the checks will be further sorted by account number (thereby 
separating all of the checks into their respective accounts). If the priority order 
number further includes the check number, then the checks will be further sorted 
based on the check number. 

J 

[0023] In general, a radix sort works by representing each key for each item in 
a number system with .radix B, the number of available bins. The available bins B 
are labeled with natural numbers from 0 to B-1 . The sort proceeds by taking the 
least significant digit of the base B representation of the key for each item, and 
placing the item in the corresponding bin. The sorted items are then recombined 
with bin 0 first and bin B-1 last, and maintaining the order within each bin. This 
process is then repeated for each more significant digit of each key. It should be 
understood, of course, that the present Invention is not limited to the use of a radix 
sort and other sorting algorithms could also be utilized. 

[0024] For those accounts where the checks are not to be returned, the 
priority order number could include a fictitious zip code, for example, 00000 or 
99999, and all checks having this priority order number could be placed in the bin 
allocated for checks to be discarded. Similarly, for those accounts that are the 
subject of an investigation, a different fictitious zip code could be utilized within the 
priority order; number, and all checks having this priority order number could be 
placed in a bin allocated for accounts under investigation. Thus, by utilizing the 
database 20 and the stored priority order number associated with each check 
therein, check sorting system 10 of the present invention is capable of ordering 
cancelled checks for a plurality of accounts in any predetermined manner as desired 
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Utilizing the sorter 30. 

[0025] In step 62, it is determined if anotlier check is present to be read by the 
scanner 16. If another check is present, then in step 56 the scanner 16 reads the 
MICR code on the check and provides the information read from the check to the 
controller 18. In step 58, the controller, using the information provided by the 
scanner 16, queries the database 20 to obtain the priority order number for the 
check, and the controller 18 provides the priority order number for the check to the 
sorter 30, or alternatively provides control signals to the sorter 30, such that in step 
60 the check is placed In the appropriate bin 32 based on the priority order according 
to the sorting algorithm being used. 

[0026] If in step 62 it is detenmlned that there is not another check, then in 
step 64 the partially sorted stack is output from the system 10. The partially sorted 
stack could Include, for example, the checks from one or more of the bins 32 
aggregated into a single stack. For example, the partially sorted stack need not 
include those checks from the bin 32 allocated for checks to be discarded, or checks 
that are drawn on an account under investigation. In step 66 it is determined if 
another pass of the partially sorted stack through the system 10 is necessary, i.e., it 
is determined if the sorting has been completed. If the sorting has not been 
completed, then another pass of the checks through the system 10 is necessary and 
the partially sorted stack of checks is put back into the feeder 12 (step 54) via 
transport path 34 to be processed again as described above. Optionally, the bins 32 
, of the system 10 could be re-allocated at this point. For example, if all of the checks 
to be discarded were sorted into a specified bin 32 on the first pass, then the bin 32 
originally allocated to receive those checks can be re-allocated, as there will no 
longer be any checks to be discarded on the second pass through. If it is 
determined in step 66 that the sorting has been completed, then the partially sorted 
stack is deemed to be the completely sorted stack and in step 68 is output from the 
^ system 1 0 via transport path 36. ^ • n c 

[0027] Based on the above description and the associated drawings, it should 
now be apparent that the present invention improves many aspects of the sorting 
process for checks. According to the present invention, an improved check sorting 
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system capable of ordering cancelled checks for a plurality of accounts in a 
predetennined manner other than by account number is provided. However, those 
skilled in the art will recognize that various modifications and adaptations can be 
made without departing from the spirit of the present invention. Therefore, the 
inventive concept in its broader aspects is not limited to the specific details of the 
preferred embodiments described above, but is defined by the appended claims and 
their equivalents. 
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